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¢ Fifteen CTR studies demonstrate that nicotine affects hormone secretion and

endocrine functions involved in modulation of mood and behavior;*>
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e Nine CTR studies show that nicotine induces both arousal and calming effects;**®
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e Nine CTR studies use an EEG to examine the effects of nicotine on brain waves;>’
e Nine CTR studies investigate the physiological effects of nicotine on the brain and

their time course;>>®
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¢ Six CTR studies characterize the effect of nicotine on behavioral performance and
cognitive function;>*

e Six CTR studies research the general pharmacokinetics of nicotine; **
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e Five CTR studies describe the development of sophisticated techniques for

determining the presence of nicotine in body fluids; >

e Four CTR studies evaluate plasma profiles of nicotine; >

560 Becker RF, King JE, Studies on nicotine absorption during pregnancy. II. The effects of acute heavy
doses on mother and neonates, Am J Obstet Gynecol 1966;95(4):515-522.

Haines CF Jr, Mahajan DK, Miljkovc D, e al., Radioimmunoassay of plasma nicotine in habituated and
naive smokers, Clin Pharmacol Ther 1974;16(6):1083-1089.

Hibberd AR, Gorrod JW, Enzymology of the metabolic pathway from nicotine to cotinine, in vitro, Eur J
Drug Metab Pharmacokinet 1983;8:151-162.

Kershbaum A, Bellet S, Cigarette, cigar, and pipe smoking. Some differences in biochemical effects,
Geriatrics 1968;23(3):126-134.

Monji N, Castro A, Plasma nicotine pharmacokinetics in dogs after intravenous administration:
determination by radioimmunoassay, Res Commun Chem Pathol Pharmacol 1979;23(2):267-277.

Rama Sastry BV, Chance MB, Singh G, et al., Distribution and retention of nicotine and its major
metabolize cotinine in the rat as a function of time, in International Symposium on Nicotine, eds. Clarke
PBS, Quik M, Thurau K, er al., 1994:125.

561 Castro A, Monji N, Nicotine enzyme immunoassay, Res Commun Chem Pathol Pharmacol 1986;
51(3):393-404.

Castro A, Malkus H, Radioimmunoassays of drugs of abuse in humans: a review, Res Commun Chem
Pathol Pharmacol 1977;16(2):291-309.

Haines CF Jr, Mahajan DK, Miljkovc D, et al., Radioimmunoassay of plasma nicotine in habituated and
naive smokers, Clin Pharmacol Ther 1974;16(6):1083-1089.

McNiven NL, Raisinghani KH, Patashnik S, et al., Determination of nicotine in smokers’ urine by gas
chromatography, Nature 1965;208:788-789.

Moniji N, Castro A, Plasma nicotine pharmacokinetics in dogs after intravenous administration:
determination by radicimmunoassay, Res Commun Chem Pathol Pharmacol 1979;23(2):267-277.

562 Castro A, Monji N, Nicotine enzyme immunoassay, Res Commun Chem Pathol Pharmacol 1986;
51(3):393-404.

Haines CF Jr, Mahajan DK, Miljkovc D, et al., Radioimmunoassay of plasma nicotine in habituated and
naive smokers, Clin Pharmacol Ther 1974;16(6):1083-1089.

Moniji N, Castro A, Plasma nicotine pharmacokinetics in dogs after intravenous administration:
determination by radioimmunoassay, Res Commun Chem Pathol Pharmacol 1979;23(2):267-277.

Rama Sastry BV, Chance MB, Singh G, ez al., Distribution and retention of nicotine and its major
metabolize cotinine in the rat as a function of time, in International Symposium on Nicotine, eds. Clarke
PBS, Quik M, Thurau K, er al., 1994:125.

249



44906 Federal Register / Vol. 61, No. 168 / Wednesday, August 28, 1996 / Rules and Regulations

.C.2.

e Four CTR studies research the factors affecting the onset and duration of nicotine’s
effects on the body;*®

e Three CTR studies investigate the metabolic fate of nicotine;***

e Two CTR studies specifically investigate the enzymatic systems involved in nicotine
metabolism;>®

e Two CTR studies show that smokers metabolize nicotine faster than nonsmokers;*

e Two CTR studies examine the factors affecting the absorption of nicotine into the

bloodstream;>®’
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e Two CTR studies examine the distribution of nicotine to the brain;***

e Two CTR studies research the relationship of nicotine’s physiological effects on the
body to nicotine blood levels;** and

e One CTR study shows that there may be gender differences in the metabolism of
nicotine.’”

The results of the CTR-funded research show that nicotine has significant
pharmacological effects on the body. In fact, numerous CTR studies demonstrate that
nicotine produces pharmacological effects similar to those of other addictive substances.
For example:

e Thirteen CTR studies demonstrate that nicotine, like other addictive drugs, acts on
dopaminergic receptors in the brain to release dopamine, a chemical in the brain’s

reward system that reinforces the intake of certain substances;”"
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e Twelve CTR studies demonstrate that tolerance to nicotine occurs;> >

Andersson K, Fuxe K, Eneroth P, et al., Mecamylamine induced blockade of nicotine induced inhibition
of gonadotrophin and TSH secretion and of nicotine induced increases of catecholamine turnover in the
rat hypothalamus, Acta Physiol Scand Suppl 1980;479:27-29.

Andersson K, Fuxe K, Eneroth P, er al., Effects of acute intermittent exposure to cigarette smoke on
catecholamine levels and turnover in various types of hypothalamic DA and NA nerve terminal systems as
well as on the secretion of adenohypophyseal hormones and corticosterone, Acta Physiol Scand
1985;124(2):277-285.

Andersson K, Fuxe K, Eneroth P, et al., Involvement of cholinergic nicotine-like receptors as modulators
of amine turnover in various types of hypothalamic dopamine and noradrenaline nerve terminal systems
and of prolactin, LH, FSH and TSH secretion in the castrated male rat, Acza Physiol Scand
1982;116(1):41-50.

Andersson K, Fuxe K, Eneroth P, ez al., Interactions of nicotine and pentobarbitone in the regulation of
telencephalic and hypothalamic catecholamine levels and turnover and of adenohypophyseal hormone
secretion in the normal male rat, Naunyn Schmiedebergs Arch Pharmacol 1982;321(4):287-292.

Andersson K, Fuxe K, Eneroth P, et al., Effects of acute central and peripheral administration of nicotine
on hypothalamic catecholamine nerve terminal systems and on the secretion of adenohypophyseal
hormones in the male rat, Med Biol 1982;60(2):98-111.

Erwin VG, Cornell X, Towell JF, Nicotine alters catecholamines and electrocortical activity in pefused
mouse brain, Pharmacol Biochem Behav 1986;24(1):99-105.

Fuxe K, Andersson K, Harfstrand A, et al., Increases in dopamine utilization in certain limbic dopamine
terminal populations after a short period of intermittent exposure of male rats to cigarette smoke, J Neural
Transm 1986;67(1-2):15-29.

Grenhoff J, Svensson TH, Selective stimulation of limbic dopamine activity by nicotine, Acta Physiol
Scand 1988;133(4):595-596.

Harsing LG, Sershen H, Vizi SE, ez al., N-type calcium channels are involved in the dopamine releasing
effect of nicotine, Neurochem Res 1992;17(7):729-734.

Lapin EP, Maker HS, Sershen H, er al., Action of nicotine on accumbens dopamine and attenuation with
repeated administration, Eur J Pharmacol 1989;160(1):53-59.

Lapin EP, Maker HS, Sershen H, ez al., Dopamine-like action of nicotine: lack of tolerance and reverse
tolerance, Brain Res 1987;407(2):351-363.

Westfall TC, Effect of nicotine and other drugs on the release of 3H-norepinephrine and 3H-dopamine
from rat brain slices, Neuropharmacology 1974;13(8):693-700.

572 Abood LG, Lowy K, Booth H, Acute and chronic effects of nicotine in rats and evidence for a non-
cholinergic site of action, NIDA Res Monogr 1979:136-149.

Abood LG, Grassi S, Costanzo M, et al., Behavioral and biochemical studies in rats after chronic
exposure to nicotine, NIDA Res Monogr 1984;54:348-355.

252



